Steroid receptors and mammalian penile development: an unexpected role for progesterone receptor?
We investigated the role of steroid receptors in normal and abnormal genital tubercle development in males and females. We hypothesized that progesterone receptor expression might be involved in abnormal development in both sexes. We examined the effects of medroxyprogesterone acetate on steroid receptor mRNA expression and assessed the involvement of androgen receptor in the action of medroxyprogesterone acetate on genital tubercle development using androgen receptor deficient (Tfm) mice. Quantitative reverse transcriptase polymerase chain reaction and morphological results demonstrated a pattern of virilized females and feminized males in medroxyprogesterone acetate exposed embryos. Progesterone receptor was the only steroid receptor examined that did not differ between medroxyprogesterone acetate treated males and vehicle treated females. At the morphological level in utero exposure to medroxyprogesterone acetate from gestational days 12 to 17 feminized male genital tubercles, producing a more proximal urethral opening. Female fetuses exposed for the same period exhibited virilized genitalia, with a more distal urethral opening. We also exposed Tfm mice to medroxyprogesterone acetate to assess the role of androgen receptor in the activity of medroxyprogesterone acetate. These medroxyprogesterone acetate exposed mice did not differ morphologically from vehicle treated Tfm mice, indicating that medroxyprogesterone acetate requires androgen receptor to elicit genital tubercle abnormalities. The increase of progesterone receptor mRNA expression in males and the decrease in females as a result of exposure to medroxyprogesterone acetate, which also causes urethral abnormalities in both sexes, suggests a previously unidentified role for progesterone receptor, possibly interacting with androgen receptor, in anomalous genital tubercle development.